Purpose The aim of this study was to investigate among female cancer patients their perceived social support from health care professionals (HCPs), family and friends, and public media, and their perspective on care concerning body changes. Methods A study-specific questionnaire was completed by 235 female cancer patients. Descriptive statistics were used to describe social support and perspective on care. Logistic regression analyses were used to investigate the associations between social support and sociodemographic and clinical factors, psychosocial impact, and importance of appearance. Results More than half of the patients received sufficient support from HCPs (54%) and family and friends (55%), and a third from the media (32%). Higher educated patients and those who found appearance not important during illness perceived lower support from HCPs. Patients without a partner, and those with a surgical treatment only, perceived lower support from family and friends. Patients who were older, higher educated, without a partner, and those who found appearance not important during illness perceived lower support from the media. In total, 15-50% of the patients received sufficient care for different domains of body changes. Patients expressed the highest need for psychological support (28%) and nutrition (28%). Conclusions Half of the female cancer patients reported to receive sufficient social support concerning body changes after cancer. Perceived support depended on age, education, relationship status, and treatment modality. The need for more care was moderate.
Introduction
Cancer and its treatment can lead to substantial body changes, such as hair loss [1] , weight changes [2, 3] , scars, or facial disfigurements [4] . These changes can affect the body image of cancer patients and may lead to substantial psychological distress [5, 6] , feelings of embarrassment, and a negative self-esteem [7, 8] . This makes body changes and related bodyimage problems an important aspect of quality of life (QOL) in cancer patients [9] . Social support with respect to body changes includes listening and empathizing with the cancer patient. Supporting cancer patients in the challenges they have to deal with is important, because it can reduce distress [10, 11] . More specifically, acknowledgment of body changes can facilitate adjustment of cancer patients to their new appearance [12, 13] . Social support can be offered by various sources. First, health care professionals (HCPs) play an important role in offering guidance on body changes. However, HCPs are often hesitant to bring up the subject due to a lack of training [14] or because they perceive appearance as irrelevant or a luxury problem [15, 16] . Second, support from family and friends is essential. There is evidence that this type of support may be critical in terms of QOL outcomes and mortality in general [17] . In terms of body changes, feeling supported can be challenging, because cancer patients are sometimes (unintentionally) stigmatized by means of staring, avoidance, or by making specific statements about the way the patient looks [18] . On the other hand, it may occur that cancer patients avoid social situations in order not to be confronted with (undesirable) attention [19] , making it also difficult to receive support. Third, support from the public media is a key factor in creating awareness about body changes after cancer and its impact on quality of life [20] .
In addition, it is meaningful to investigate who is feeling supported on body changes from the abovementioned sources. In relation to adjustment to cancer, younger cancer patients seem to benefit more from support from the media and government than older patients [21] .
In some cases, social support is not sufficient to adjust to body changes after cancer, and supportive care interventions are needed [8, [22] [23] [24] [25] [26] . Yet, these needs are not always met [27] . Several organizations offer practical information on, e.g., cosmetic camouflage, color and styling, prostheses, lingerie, swimwear, and wigs [28] . Also, nutrition and exercise interventions [29, 30] can be offered to patients who want to address body changes associated with weight changes. In addition, psychological support can be helpful in case of distress [31] , such as avoidance of social situations due to body changes.
To improve uptake of supportive care concerning body changes after cancer, more information on the perceived social support and the perspective on care is needed. Therefore, the aim of this study was to investigate among female cancer patients their perceived social support from health care professionals (HCPs), family and friends, and the public media, and which subgroups of patients are at risk for not receiving sufficient social support. Also, we investigated their perspective on care for body changes.
Methods

Design and study population
The data in this cross-sectional study was collected via an online Dutch panel of a marketing agency, on behalf of BLook Good Feel Better,^an international non-profit public service program that helps women with cancer to manage appearance-related side effects of cancer treatment [32] . This panel consists of 100,000 persons and represents the Dutch adult population. Women aged 18 or older who indicated in their panel profile that they had cancer at that current moment and women who indicated in an extra prescreening question that they had cancer in the past were invited by email to complete a studyspecific online questionnaire. The questionnaire consisted of items on the main outcomes (social support, and use of and need for interventions), items on sociodemographic factors (age, education level, and relationship status) and clinical factors (cancer diagnosis, time since diagnosis, treatment phase, treatment modality, and comorbidity), items on the psychosocial impact of body changes, and importance of appearance. In total, 321 women completed the questionnaire. For this study, all women diagnosed with cancer less than 10 years ago were eligible, for the reason that time passed since diagnosis may interfere with the recall of feelings and experiences. In total, 235 cancer patients (73%) fulfilled the inclusion criteria.
Outcome measures
Social support
The primary outcome measure Bperceived social support concerning body changes^was assessed with three studyspecific items: BSufficient attention and acknowledgment to the consequences of body changes and related feelings during cancer is offered^(1) Bby health care professionals^; (2) Bby people around you^; and (3) Bin the media.^Questions were answered on a 5-point scale: Bcompletely disagree,B disagree,^Bneither disagree nor agree,^Bagree,^and Bcompletely agree.P
erspective on care
The perspective on care related to body changes was measured with two study-specific items. Patients could indicate (1) if they received sufficient help and advice at time of diagnosis and treatment and (2) if they would have liked more help and advice on the following: nutrition, exercise, taking care of hair/wigs, taking care of skin and nails, makeup, color and styling, lingerie and swimwear, prostheses, and psychological support. Questions were answered on a 5-point scale from Bcompletely disagree^to Bcompletely agree.^Since lingerie and swimwear and prosthesis care are primarily relevant for breast cancer patients, and hair/wigs care for patients who received chemotherapy, the perspective on these care types was explored among those subgroups.
Associated factors
Sociodemographic factors included age (categorized into < 50 years, 51-60 years, 61-65 years, and > 65 years), education level (lower-, secondary-, and higher education), and relationship status (having a partner versus single). Clinical factors included cancer diagnosis (lung, breast, skin, colorectal, gynecologic, head and neck, blood and lymphoma, and other), time since diagnosis (< 1 year, 1-2 years, 3-5 years, and > 5 years), treatment phase (currently undergoing treatment versus after treatment), treatment modality (surgery, chemotherapy or (chemo)radiotherapy, and surgery plus chemotherapy or (chemo)radiotherapy), and comorbidity (yes/no).
Psychosocial impact of body changes was measured with eight study-specific items on (1) feelings, (2) femininity, (3) self-esteem, (4) personal functioning, (5) professional functioning, (6) importance that body changes are not visible in personal life and (7) in professional life, and (8) avoiding contact with people because of body changes.
The importance of appearance was measured with a studyspecific item: BI find it important to pay attention to my appearance during my illness.^All questions were answered on a 5-point scale from Bcompletely disagree^to Bcompletely agree.Ŝ
tatistical analyses
Descriptive statistics were used to describe social support, sociodemographic and clinical factors, psychosocial impact of body changes, importance of appearance, and the perspective on care related to body changes. For the logistic regression analysis, responses regarding social support, psychosocial impact of body changes, and importance of appearance were dichotomized into disagree/neutral (completely disagree, disagree, and neither disagree nor agree) or agree (agree and completely agree). Regarding perspective on care, answers were categorized into disagree (completely disagree and disagree), neutral (neither disagree nor agree), or agree (agree and completely agree). Logistic regression analyses were performed to assess associations between social support and sociodemographic and clinical factors, as well as psychosocial impact. A forward selection procedure (p value for enter ≤ 0.1) was performed to investigate which combination of factors predicted perceived social support best. The explained variance was calculated with Nagelkerke R 2 . Analyses were performed using the IBM Statistical Package for the Social Science (SPSS) version 24 (IBM Corp., Armonk, NY).
Results
Study sample
The mean age of the patients in this study was 57 years (SD = 13), the largest group (40%) had secondary education, and the majority (62%) had a partner. Most patients were diagnosed with breast (40%) or skin (17%) cancer. Time since diagnosis ranged from 0 to 10 years, with a median of 3 years (interquartile range, 2 to 6 years). Patients reported that body changes following cancer treatment had several consequences on their life, in particular on feelings (70%), personal functioning (57%), and self-esteem (51%). About half of the patients found it important that body changes were not visible in their personal life (55%) and professional life (48%). Appearance during illness was deemed important (74%). In total, 1 out of 6 patients (15%) avoided contact with other people because of body changes. Characteristics of the study sample are described in Table 1 .
Perceived support from HCPs, family and friends, and public media A small majority perceived to receive sufficient support with regard to their body changes and related feelings during cancer from HCPs (54%) and their family and friends (55%). One in three patients reported the feeling of support of cancerrelated body changes from the public media (32%).
Associations between social support and sociodemographic and clinical factors, psychosocial impact, and importance of appearance
Results of the univariate logistic regression analyses are presented in the Supplementary file. The forward selection procedure showed that perceived support from HCPs was significantly associated with education level and importance of appearance during illness, explaining 6% of the variance ( Table 2) . Higher educated patients (compared with lower educated patients) and those who found appearance not important during their illness (compared with those who did find appearance important during illness) perceived less support from HCPs concerning their changed body.
Perceived support from family and friends was significantly associated with relationship status and treatment modality, explaining 10% of the variance. Patients without a partner and who received a surgical treatment only (versus a treatment including chemotherapy or (chemo)radiation) perceived less support from family and friends.
Perceived support from the public media was significantly associated with age, education level, relationship status, and importance of appearance, explaining 16% of the variance. Patients 61-65 years old (compared with patients aged < 50 years old), higher educated patients, patients without a partner, and those who found appearance not important during their illness perceived less support from the public media.
Perspective on care
Overall, 15-50% of the patients indicated to receive sufficient care on different domains of body changes during treatment (Table 3 ). Most often, patients received sufficient care on exercise (50%), nutrition (44%), psychological support (42%), and taking care of the skin (41%). Less often, taking care of nails (20%), makeup (19%), and color and styling (15%) was mentioned. In total, 9-28% of the patients needed more care, especially on psychological support (28%), nutrition (28%), taking care of skin (26%), and exercise (25%), and to a lesser extent on makeup (14%) and color and styling (9%). Among breast cancer patients, 37% reported to receive sufficient care on lingerie and swimwear and 55% of prostheses, and respectively 19% and 23% needed more care on these topics. Of the patients treated with chemotherapy, 67% reported to receive sufficient care on taking care of hair/wigs, and 22% needed more care on this topic.
Discussion
Half of the female cancer patients in this study received sufficient social support concerning body changes after cancer, mostly from HCPs and family and friends. A third reported sufficient attention from the public media on this matter. 
IQR, interquartile range
These results indicate that there are also many cancer patients who did not receive social support. Our study showed that especially patients who were older, higher educated, without a partner, and treated with surgery only were at risk of perceiving lower support. In this study, up to half of the female cancer patients indicated to receive sufficient care with regard to body changes during treatment, and up to a third needed more care. Of all breast cancer patients, 37% received sufficient care regarding lingerie and swimwear and 55% on prostheses, and the majority of patients after chemotherapy received sufficient care for their hair/wigs (67%). The results of this study showed that support from HCPs can be further improved. A particular interesting finding is that patients who found appearance not important during their illness perceived less support from HCPs than patients who did find that important. This attribute can also be referred to as body image investment, the value or importance one places on appearance and physical attributes [33] . It may be that body changes are discussed more adequately in consults with the HCP if patients have a higher body image investment. Whether the Blooks^of a patient (having invested in appearance with, for example, a wig or makeup) triggers a conversation about body changes in a HCP, or whether patients with a high body investment bring up this topic themselves, should be investigated further.
This study also demonstrated that not all patients perceived to receive enough support from family and friends, although cancer patients primarily depend on and benefit from support from this source [21] . Especially patients who had undergone surgical treatment were at risk of perceiving lower support from family and friends, compared with patients who also received chemotherapy, radiotherapy, or both. Patients undergoing chemotherapy or radiotherapy might receive more support for their changed body because of the highly visible hair loss [1] or weight changes [34] in addition to surgical body changes. Furthermore, patients without a partner were at risk of lower perceived support from family and friends. Prior research has demonstrated that physical attractiveness is considered more important in short-term (sexual) relationships than in long-term romantic relationships [35] . Patients without a partner might have more concerns over their appearance if they would like to engage in a new relationship and might feel a lack of support for this issue. Moreover, individuals with partners have positive thoughts about their partner's physical attractiveness (i.e., people rate their partners as more attractive than their partners would rate themselves) [36] , which might be a protective factor against appearance concerns. Cancer patients without a partner might therefore need extra support from other persons close to them, such as family and friends.
Our study revealed that only 32% of female cancer patients felt supported of body changes by the public media. Media campaigns on cancer particularly focus on screening and prevention [37] . It might help cancer patients to raise awareness via public media of the consequences of cancer and its treatment on body changes. In particular, patients aged 61-65 years were at risk of lower perceived support on body changes by the media compared with patients < 50 years. The media have shown to put value on Bwhat is beautiful is good,^where being young and attractive is idealized [38, 39] . This might explain why older women felt least supported by the media.
Overall, the percentage of explained variance (Nagelkerke's R 2 ) of the multivariate models was low: 6-16%. Clinical factors including treatment phase, time since diagnosis, and cancer diagnosis and psychosocial impact factors were not associated with feeling supported. It seems that besides the variables included in this study, other factors are accountable. In future research, the role of the partner and the quality of the relationship should be further investigated, because the presence of a partner seems to be of importance when appearance changes are discussed in clinical consultations [40] and patients with higher relationship quality seem to have less appearance concerns [41] .
Another aim of this study was to describe female cancer patients' perspective on care specifically addressing body changes. In comparison to the other appearance-related topics, female cancer patients reported a need for more care on nutrition (28%) and exercise (25%). Many patients also received (sufficient) care regarding these issues (44% and 50%, respectively). The results of this study are similar to other studies where high supportive care needs were reported regarding lifestyle programs, including nutrition and exercise [42] . These are essential lifestyle factors that contribute to a healthy weight. Weight gain is a frequently reported side effect of adjuvant treatment among, e.g., breast cancer patients [34] , and is associated with body image concerns [43] . By referring patients to these lifestyle programs, appearance-related supportive care needs of female cancer patients might be more adequately met. It would be interesting for future studies to investigate if cancer patients can also feel supported of their body changes by other low-intensive interventions, such as through online self-management interventions in which attention is paid to body changes. For example, My Changed Body, a web-based writing activity based on self-compassion, has proven to be effective to improve body image among breast cancer survivors [44] .
A strength of this study is that we investigated a broad sample of female cancer patients with different tumor types, treatment phases, and treatment modalities. However, the present study also had some limitations. The data were selfreported, which could have led to a different interpretation of the questions. For example, some patients who still visited the hospital for follow-up consults might have regarded this as being under treatment, although they had already completed their primary cancer treatment. Therefore, results should be interpreted with caution. Additionally, mainly patients with breast and skin cancers were represented in this study sample, which may limit the generalizability of the results. 
Conclusion
This study provides insight into the perceived social support on body changes among female cancer patients. The results showed that body changes due to a cancer treatment have consequences on how patients felt and on their self-esteem. Regression analyses revealed that particular patients did not feel supported in this by their HCPs, family and friends, and especially the public media. Timely support and guidance should be offered to patients who need it.
